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£ Bg e.KA r ¥3r§ oh§ HA|§x|H| §*}g gggh £0. 
£ 7£ £ 62| A SfCHSh £0. 

£ 8g S}£S^jlt «Mr*tS>2| 32I0HA] gfrg« r fc Algal 0|fi£r £0. 

£ 9a LHX| £ 9db 5|-^2^2f SJArS^s f^otfe #^ S05J2| = »II0|| WtE S^l§2j HHgg A|gai 
Old £3. 

£ ioe m^s^ai- sium^g ismfe §2^21 ^ioii ais ?ee(aeo| U |2| g^m £A |^ £ 
3. 

£ 11S g ^S2J *|| 1 Oil 011 CTfg «rA|^il|g QH§ HA|§x|2| §3§ EA|^ E r* . 
£ 12fe £ 112j SBd X II - X II S X r g BSg EAISI £2. 

SE 13g g g^g2J XII 2. 3 ^A|0||0i| 0\B gtAr?3t8 5H§ HA|§fx|2| §31 £A|°| £3. 

£ 14a LUXI £ 14cfe S£ 132| SB£1 XlV-XIVg fl| 2 SA|0||£| gMl^g °h§ HA|§Jx|2| «|5|I§o 
S £EA|& SES. 

SE 15a LHX| £ 15cfe £ 132| 19d X IV- X IV g J\\ 3 SA|0||2| g.Utfj)}S °"§ fiA|*fx|2| fl|»g§o 



<£02| ^fi^goii qs.h ¥2 o, 

100 : 3H|0|e UH/j 102 : ?||0|e *t=} 

110 : G||0|E| UHd 112 : 4:^ 3 = 

114 : 3^ 116 : £1^3^ 

118 : &JA f 3^ 120 : 

130 : ;H|0|M 32°! 132 : °i|E|MS 

134 : SsEH 136 : ggni 



S ^g§ qHg haisxIoii 3J°£Af. q ^Alis^lfe. 3 JH?g ^ 3 ^Afagg «u| §y ¥ 

ill 3§2| g}A^3Ktransflective)S °>jSHA| §x| 0|| ^0\Q . 

3J5 §aS| A|S|g AICIPI eSSSOII ca^. CHif2| S^g x|B|«Ka 0|g HA|o|fe q^gaiO|(displa 
5ChWI «Bfg5f(cathoHe-ray tube : CRT) 0| HA|§x|2| ^g 0|^H 71 goH 212 2JCt. 

neiu. sie goi siSSr. Sim. * ±u\*mm #sj Aiq^oii ^#op| ?\M m& HAiSxKfiat 

panel display)2| 3flg0| q^E|2jq. 0|0J| u>E} 4!j ¥^6|3 HfSJ egHXI^EIS 

HA|4:XKThin film transistor-liquid crystal display device : 0|Sf TFT -LCD £r QQ)7\ ?tiW5\%iQ. 
TFT-LC02I §5}g . a|H| EgHXI^EIOII 2|oH «J£|2| ^{pixelp} £JS. 

2| Sr^fe 3r¥SS!2| §yg ^ 2i?l| 

^71 y£«l#g dISS SB|so S g^gh. d|§S SS|£ EgHXI^EI (amorphous 

silicon thin film transistor : a-Si :H TFT);>| 0|^3 91Q. 01 H|§S SBJ5 SfSfOI X1^|2| 

^S|^l5h^ ^8 CHS SOI Xt£0||A| SSSrfe 5(0| ?|fe5p| 0HS0|Cf. 

gjH|2HO£ A|g£|fe TFT-LCDb nH^2| or^CHI ?|x|§r ^£10] E£|^ ggoj hjo|| oj^ «At| Hgoffe S 

ZlSiU. TFT-LCDfe HH£fO|eo}| £|oH 2JA|@ g!2j 3-8%^ ¥3rSrfe QH¥ b|SS^2] § 35^IO|p. 

¥ S2| ^3f£b 45%. m&3| S&2| ^£| ^ S2| ^2|£b 94%. TFT0ia|0| °! S|^2| ^^Efe 

Sf 65%. SEiSEI £|2| ¥I!|£fe 27%EJ3 ^IgSIS TFT-LC02] g ^ 7.4%0|Q. 

£ IE ^£f0| eo||Ai L(g §J2J 2} #1 ^JlrSEg f.^!^2S UErtH £0O|CK 

y|2| ^0| ^XHS TFT-LCDg SSH Sfe g!2| ^!B|0| eOlIAl g£| °f 7%§£0|H^. 2 

?1£2| TFT-LCD0||A|b ^BrO|eoj ^ 0 > 0 ^ aj 7 | Hij^o|eO|| 2|s? S^ i2?| 3L) . 

OrBrAI. ^J£|0| M2| gg S2g ?|SHAife SS Sx|2| fgf 3^|| S|0| . ^|?| 5f 0| 

c UHE|B| (battery) g A|goH SQ. na|U 0| SE£» SA|£> A|g& ^ glSq. 

A^s h °xi|gg SHSSPI ?ISH Sieoil eH£r0|G gg A|go r A| Sfb ^AJg TFT-LCD?! 3^£|2JP- 0|fe 
Xfpjgg 0| g §|01 §^5|5£. H -i|£|0| e^t ^25|fe gag f goty - o.- g3P| £i^| CH^OII SAIZi 
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#ch#ehoiiai aisoi in 7H?¥7i epi mi8oii 7H?g ie ^^oim§ 

TFT-LCDSq ¥^1P. 

0| Sh £3g ifimoj 3Afg TFT-LCDOII gggfq. 

gJ9*!3 TFT-LCDb m¥ 7|90|£1 g£| 8 H|S| ^|HX|^E) UHg 7|9(TFT array substrate). #^ 7|90| 
£1 g£18 a£IS E) 7|9(color filter substrate) |°£ O\o\ ^gf LHg8 gj« 7193 Him 

egHXI^Ej UHS 7|90|| 9gi 5iO|Cr. 

9*1. geH 2] 9Alg TFT-LCD(100)2] 9 ^fl!0|| oHgolb S3£3 £ 2g *fSof01 3gol3. 719 #0|| 
S2§ UH^S N S!5H P«0|e HHid(8)2r N-1 9W 7t|0|E HH3(6)0| ?|x|o r H. |g UHg9 M 9»H qjO|E| 
HH3(2)21 M+1 HSH q|0|E| BH3(4)0| OH ±(mat r i x) g 0|^H °[q . 

H£|:a. N 9HH2J TflOlM HH3(8)2) £§21 ?lx|0|| ^1|0| M 3^(18)01 ?)x|o r 3. M 9»H moiq hh3oii i 
£ 3^(12)0| #7| 7i|0|M S=(18) #0|| £§2) ^0|S £0119 (over lap) E|7|| S^£|Oi°[Q. 

£9. #7| 4:^ 3^(12)31 QlgE|71| £313 3^(14)01 g£E|01 °[H. #7| £313 3^(14) #011 91*1 
9 5^§(16)g SSH «»A1 3^(10)01 #7| £313 3^(14)31 37|*j£g S^SIIH 2iQ. 
#7| 9A13^(10)8 ^ArSOl ^9 S^0| ^3q. 

£ 38 £ 22| 333 Ill-mo^ x\m 93S £A|9 93£SAM. #7| §312| 3Alg TFT-LCD2J 93 ? 

#7! 9Alg TFT-LCD2J 93 ?5§ ^D|MS, 7|9(D #0|| 7||0|e 3^(18) 0| g§£|ia. #7| 71|0|e 3 
^(18) #CHI8 7||0|e 33^(20)0| ggElia. #7| 7||0|e £ = (18) #¥ #7| 7«0| e ggs|(20) ^0)|b 
3£*JI§(22)0| g£E10|. #7| 9£*llS(22)3r S^olb ££ SI £313 3^(12. 14)0] ggE|0] &q. 

3 £131. #7| ££ Si £313 3^(12. 14) tfS 713 390118 M2S|(24)0| g^EIOI 2jq. *p| a 
3: 54 (24) Oil §7| c a |oj 3^(14)2| °i¥71 £#E|£1| g£19 =312! 5^#(16)0| g^ElO) Sjorjj, 
#7| —31 3 ?6«g(16)g S5H #7| £313 3^(14)31 3^518 9A13^(10)0| #7| SS^(24) ^0|| 
S^£]01 2JQ. 

^#£i B r 2f ^8 ^A|§ TFT-LCDb s!J£f 01^21 Ul¥^ AlgS r A| S3. X[?12| §y LflXIfe £| 

¥°J £I5E SSf ArgorOI CLHSOtl SA|^ Afg0| 7\^o\Q. 

m. ^Ar§ TFT-LCOfe 2|^2| X r 2SS «U r 2^(10)0)1 £»A r A|5q. «!S Olgofb ?5§ E| 

01 

3 £114. Ar2S SEfe 9J^ SS0| gXHSrfe OtUQ. ^. «|A r S TFT-LCDfe X r 2g0| g^H 

©rfe yOlU. 21 ¥ ejS^OI g«|orb A r ^ Si 2§ LH¥0||Aib A r g0| 7 r ^X| S = U. Xr2§0| g«| 
SrA| Qffe Of^Ollb ^A r § TFT-LCDg /fgf ^ gpil . 

CC1£rA1. ^|2| SHSoPI ?{oH yArS HA|S^|21 ^3|g QH § HA|§x|2| ^gorS 

A1. ^/0^ SAIOii A r §^ ^ &A}¥3rS HAISxPr 2?«i!EI2JQ. 

£ 4fe SSI) yAr¥3rS ^§ HA|Sx|2| gBf £A|°i SSESA). 7 r ^g|tfo^ ^| 0 |e Hfl>M(50)0| g 
^E|D|. 4,^1 7\\0\ M bHd(50)0||A1 3§g 7i|0|e 3^(52)01 1^£|01 »iCt. 

n£JH. A||£gHfo S q|0|E1 UH 3(60)01 §^£|D1. 7i|0|e 3^(52)01 ¥^2| d|0|Ei HH3 

(60)0i|A1 2 SS! ^^3^(62)01 ^71 711 0| e 3 = (52)31 ^§S» StHaSOl 

EESt. 711 0| e 3^(S2)g gAj 2£ ^^=(62)^ q)g£|fe ?|x|0|| Sai2! 3^(64)0| g££| 

01 2iq. 

Hfiiiej 3^(64)S 3^(64) ^0|| g^S 5^(66) g gofl ^ ?H2j A1S IS? §^ 

S Sr^¥(68. 70)21 Scoria SiQ- ^. ii^!2S M¥S& S^S ^Af3^(68)2| ^S^j 

—sL ¥SEi £3^ XHaS g^Si §r^3^(70)0| H212.IC1I. ^A13^(68)S Lfl^0|| ¥3|S(72)g 

Cm 5S5f2 2iP. 

¥318(72)8 ariWPilb UieS^OIDl. □ ^tfeOil 2ioHA18 ^?o|| ^SeiQ. 

51^3^(70)8 £J\ HiAr3^(68) U)^0|| g^S ¥3r§(72)eq 05JO| 33 SQ. ^ 
B(72)g 5f^3^(70)0| ? r £J8 S^S SiA r ¥31g 5S|S HA|§x|8 g^@C|. 

£ 5a LHA| £E 5d8 &iA^U r g ^§ HA|Sx|2| §0Ef EA|g| £ 42J §93 V-VS A r B E»02| «| 
sfSSi gSSSA). £ 5a LHX| £ 5d» *iZESf01 X1I3SSSS £>WI ^SEiq. 

£ 5a8 7IEKD ^CH| 7|| 0| M 3^(52)g g^o(8 9711 M £A|^ £30|Cf. ^7 1 7||0|e 3^(52)8 Ul±! 
^0| 3§. S^S! s2| 3^01 ^gJ 4= 2i£Dl . x-UHgoj a¥D|fe #£ ^°jq. 

£ 5b0|| £A|S ESS 7)101 M 13^(80) Si ^£^§(82)31 Si £313 3^(62. 64) g g^S18 9 

Till £A|S12 ?jq. 

^. #71 71101 e §3°}(80)8 #7| 7t|0|e 3 = (52)g gfe g£HS 719(1) #0|| g^5l3. 3£xll#(8 
2)8 #71 7|| 0| e 3^(52) #¥ #7) 7||0]M §3^1(80) #0|| g^^q. 0 |*. §H ££f|3 3^(62. 

64) g #7| 3£xll#(82) #011 g^°iP- 

0|^. £ 5c01| £A|S £30||A121 ^0| #7| ±± Si £319 3^(62. 64)31 £SS 7||0|M 33^(80) # 
Oil esa}(84)§ #7| £313 3^(64)2| gJ^71 t#E|£^ £313 8^fi(66)g g^9Q. # 

71 £2°U84)8 S3^^0| LH^ Si S¥31g0| 9-^*1 3£I8 §2}^(SiN x ). 3£1? #Sl m 
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(sio 2 ) mo\ ^£ t±°\Q. 

33M Eaiej seh S (6B) g3 *0|| 37 1 £B1|°J 3^(64)2f S^Srfe Sr±3^(70)g ggg|Q. 37| t\± 
3^(70)g HUf^o^lb lf¥^g0| ¥4=& 9JH-9-^A r 0|£(IT0)7 r ^°JQ. 

£ 5db eM r 3^(68)g g^o^ E+7IIM £A|g* £S0|Q. 37| yA r 3^(68)S 37| 5|±3^(70) 3¥ 
Oil ?tx|S^I SlfeQI. 3?l S|±3^(70) 30|| #^13^1(86) °S S¥3|g0| 
BCB(benzocyclobutene)g I»o[2 37| £a|°l £6*11(66)01 g3@ ¥?0|| 37| Sf^2^(70)2J gJ^7f 

£S£l£^i nHEiy^q. 

01*. 37| S2i §2^(86) 30|| 37| 5^3^(70)3* S^Srb yA r 3^i(68)g g3S.M^. 

37| 5^3^(70)8 ?SS! £23 XHS£ °]§-E!-^Ar0|£(IT0) . °J §-3 3-^A|0| £( IZO) §0| Afg@ 

a. 

£ 6S 3^5! yA r ¥3rg TFT -LCD °| °H S^0)| qsj 931 £A|£j^ 9S£S*|. £ 6g £A[¥ 
^ TFT-LCD2) 5} §011 5f5H ggmS Q§3| OP|A|. £ 60|| £A|S £0§ g ajgoj ^A|0J|0|| CC|g 

g§§ SAItH £ 5a LHX| £ 5d2) 7H^f*!2J Hejo r 2Q. = . £ ^3|§3| «JA| °J £r±3^¥ 

gg i§2£ £EA|o|«q. 

yA|S£OI!A|b 2|¥ ^. 35K106)g S§H SA|g £|^(110)g 37| ^A|2^(68)0| 35K106)££ C| 

ai «uiAi?ib 2is§ s^isa. 

0| llfl. ±?IS ^XKD|£A|)S¥E| «W r 3=(68)0| <M °J7,g>o S aj?| qH S§(100 )o| aj ggp^ 

gJOILpll E|H. 0| Oil a|Ef AH «M r £|£ SI 2Pi|£|0| 37| 1^21 SS|0|| ri|£| 37| 3&0|| g 

3S 3393 (104)011 2|SH S^EIfe *H2| ^51011 tt|e| 371 &A r 3^(68)0|| op f@ Aj Sfe 2*3 °S He 

3 Bill. ¥2|££0||A|fe 37| H -!|yO|E(102)0||A) 4S3S g!(112)0| 37| gMr3^(68) LH¥0|| g3S ¥3f 
S (72) Oil ?Ja1o|8 S}±2^(70)S mm 35K106)°£ ¥3|£|7II Elfe 20|L|. 

01 HI. 37 1 2Mr££2| 0 r £P r X|S 37| ±?13 ±X r 2| SfgOII 2|oH 37 1 Sr±S^(70)0|| £!£7J °j7|£| 
3. 37| °tj§g(100)2| Ah 0 | gSJ£|7|| £|3, 0| OH »HB|0|e(l02)0||A| gfftfiia ^3§g ^3*ff Stt (1 1 
2)8 37| 3B(106)0II g3S &S|flE|(1O4)0| 2JSH ^E|0| 1£|5|02£ M 4 2iQ. 



oimnxt m^ Jig*! mm 

£ 7§ £ 62J A Sf 015.1- BS£^A|. yA^^(68)3| ¥3|fi(72) ¥^°| 2|diS^(70)e f^jog 

£A|g £20|Q. 

OI7IAI. 3^1 51^3^(70)2] 30OIIA1 371 BhAF3=(68)2| 3S»W2| ^Wlb S2> 323^(86)011 2|ofl d 
£lfe ^2H|2| ^0| g 2iQ. 

01 ttH. ^(68)2| 371 £14.3^(70) ^CH| d2| x|0|7[ ^7|7|| £|0 . §S?| 3g gjywog g 

^2| sag ajef g3£JH^. ^ S^(^A| 5! S| ±2=j) £°| 37110 (F ^g)0||A|b 371301 SH^£|fe 

m 301 sq. 

£ 8g 371 «!Af3^(68) a| ±3 ^(70) Oil d^g 2J7f& 0H2| §3?IS ^ Q«32| ^X|UHg &g2| A| 
gEHOId(siniulation) g3|g £A|g^ E3°g, 37| yA|3^(68)3| a|^£j^(70)2| S7II¥0||A| 37|30| 
3517)1 IiyXlb £^S M ^ 91Q. 

m. £ 80|| A) g 4= 2iS0|. ¥2|¥(72)2| e»§g □ ?|x|0|| 0|B| UHSifgOl Q^TII UEfyy. ^, xp| 
32| §3?ld(67)0| 37| ¥3|^2| 3 7|| Oil A| DH^ s.^X\0\. °h§2| ^XfbHg &g(85)£ ^7| g^o, 
3(67)# ca^ ESUHI SQ. 

37|2| 3&H7I C|3(dark) 3EHOI0. 37| ^2|^(72)0|| ?|x|o|fe °h§2| UHSS q§!3 ^ 3S30| 
81°H£. ¥3f££0||A| m¥0l|A| gJg £|32| SS&Cf &X|E|E §J0| AHU7MI £|0| £ 

MBf^e (contrast : C/R)7 r XiS r gg X|g!f A|*J0|Q. 

017IA1. 37| £ 8011 £A|@ £S0||A| SZI S2^2| ^W|g 2 p m£f 7 r 3W HH2| §3|0|P. 

37|2 r rJ r &7fX|S. £ 9a L«X| £ 9dfe 37| S3^2| ¥WIS ^ 0.4. 0.2. 0.2. 0.05 p mEr 7(3 

& ttH2| A|gB)|0|£ S3rg £A|§V £S0|Q. 

^. £ 9a LflXI £ 9d0|| £A|@ £ffl0l|A|2| ^0| 5|±3^3| «fA r 3^2| &x\?\ gCHM^^. ^ S^2| S 
7JI¥CH|A|2| 371321 UHgOl 2!3S|§g ^ 4= 2ia- 

£ 10g ¥3|¥2r e.Ur¥2| 3711 °JS S«0||A|2| S2^2| s=j)\\q\\ dfg C/82) ^5|# £A|tf £^o 

£A|S £S0||A|2j gh0| 2i 3^2| BxPr 1 M>n(1000 A) 0I30I|A| C/R2| H|g0| S35|71| 3±§g 
^ 4 ^510. 37| 2| 3^2| Bx|7| 1 pm D|^gJ HH0||fe C/R2| H|g0|| e SUi D|X|X| 

ttf£|AT. ^ ^SOIIAife ¥ 3^(^A[ s|±3^)2| 437|d|S a±S|01 C/R2J U|g0| g3S ^A|¥3| 
g 2H§ HA|3*|g XllgSrbm =3 01 91Q. 
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#7|2} S;^m §*£8|7| 5\o\\ 7||0| M . c a |oj g^g y\x\ u}dj egjjXI^El^J gggl 

7IM: #7| egjjxi^EI ^ 713 S3 Oil 3xt g#3 #7| Ss^i #011 §232. #7| 

«|St egHx|^g2| Heiie! S^Sf S^Sfrb »±S^3M #7| £l±3^0| kt@ ¥3Ht #7| EE 

aiei 3^21 s^sib 3Ai3^3i: #71 m^3^ si yAjs^si apoichi agsm. #71 ®±&^ sj &h 

3^2| #S2| ! jj m o| gg=! §3^g SSSlfe »/l*3»S en§ HA|&x|2| 01 

EES? . £ 0)1 Alb ±?l§l ¥3f3«0| ^| g«0|| gg«E|:a. 711 

0|M. 4:^. E3I3 3^g 715! «fS* ^|HA|^E|2J; #7| UfOf egHX|±E|2| EfillgJ 3^0J|A1 #7| 
S^»m £Eai3 S2ES^3h #7| HTEf MgHX|±E| °J #7| = a|gj asg^g g3> a»^| c a |oj 

a52^°i a¥7i t#s fli 1 nai3 s^se sib asa*^: g?i xii i sai3 s^ii ssh #?i ee 
eii&i fiss^m s^sra. #71 ^3is«oii ggg si±3^3i: #71 saisj 3^21 gJ¥;>i ess «i 2 

EE3I3 5>S£^ #7| 5^3^? SI 713 30011 g^S §3^21: #7| §^J 13°} #0|| § 

asim. «i 2 nai3 setjgg gsH #71 Eaiej 3^21 a^o^. #71 ¥^g«on ^msg ^q. #71 

Sei §3^2| ^|2| mro| #7| s|±3^2| ¥SII2f il^!2§ i^si =j||£ g^Elb 3A[3^g 

sib eiA^^g oh§ hai#x|2| oiaioi 7i5?g flis&ct. 

*»l . g ^SOIIAJb 3A|3^ £|±3^ ^mx\0\m g0|7| ?|SH #3 0| ggjS! 3A^3f 

§ 9H§ HAIgxIg 



01 m. S¥S es§ a saw g ttsoii we saioiis #aiisi gss?Q. 



3 1 ^A|0|| 

EE 11S g g1g2| XII 1 ^A| Olj 0|| tt|M 3A|¥3|g HA|#x|2| S^OII SH&Slfe §2§ EAiEl £ 

7^gTt > fog pj| 0 |e HH3(100)0| g#E|B|. #7| 7j|0|e UH3 (100)0||Ai gEflS 7)|0| 

e 3^(102)01 g^siQ. 

EES?. M|Sag°S GIIOIEI U«3(110)0| §^E|Dj. #7| Til 0| M S^(102)0| ^E2| P|0| e HH3 

(110)O||Aj if 2§@ gEHS 3^(112)01 SSSQ. 3£J 31. #7| 711 0|E 3^(102)# §#H^ # 
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